Effect of dietary carbohydrates on insulin and glucagon receptors in a new model of noninsulin-dependent diabetes-SHR/N-corpulent rat.
A new congenic strain of rat, the SHR/N-corpulent, provides a good model for noninsulin-dependent diabetes and was used in the present study. Corpulent rats as compared to their lean littermates are obese, hyperlipidemic, and severely hyperinsulinemic, and show an age-dependent loss of glucose tolerance. Mild fasting hyperglycemia is seen only in corpulent rats fed sucrose. Since dietary sucrose is more lipogenic than starch and since insulin and glucagon are involved in lipid and carbohydrate metabolism, we studied the effect of the type of dietary carbohydrate on insulin and glucagon levels and their receptors in lean and corpulent SHR/N rats. A significant phenotypic effect was observed (corpulent greater than lean) on plasma levels of triglyceride, cholesterol, and insulin. Dietary sucrose increased these parameters in corpulent rats but not in lean rats. Insulin and glucagon binding to liver plasma membranes was lower in corpulent rats than in lean; decreases were due to fewer receptors without a significant change in affinity. Thus, in corpulent rats, in addition to hyperinsulinemia, fewer glucagon receptors and their failure to be regulated by plasma glucagon levels appear to contribute to the hyperlipidemia. Furthermore, the hyperglycemia observed in sucrose-fed corpulent rats may be due to extreme resistance to insulin despite lower plasma glucagon and fewer glucagon receptors.